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Watershed Level Risk Assessment of Nitrogen Discharge Usng
Probabilistic Risk Assessment Tools

CHEN Nengwang , HONG Hua sheng, ZHANGL wo-ping
(Sate Key Laboratory of Marine Environmental Science, Ervironmental Science Research Center , Xiamen University , Xiamen 361005, Ching)

Abstract : Probabiligic risk assessment (PRA) for the discharge of excess nitrogen was conducted for Jiulong River watershed , an agriculturd
watershed in utheas China. Usng fault tree andyss, the probahility of occurrence for excessve nitrogen discharge to the river during a runoff
event was quditatively evauated. It was showed that the risk of excess nitrogen discharge was mainly related to crop and livestock practices in the
watershed. Under the support of GIS, land use, il type, management practices and expert opinions were used to determine probahilities of
indvidua eventswithin the fault tree and to cdcuate the overdl probahility of excess nitrogen discharge during a runoff event. The results of
dmulation and asesament of optimal management measurements indicated that dternative practices, such as reducing fertilization, ingdling

vegetdtive drip bufer around the pig farms, and ingdling nore riparian bufers, have a gregter potentid o reducing the risk of excess nitrogen
d scharge during a runoff event and can be inplemented in priority in Jiuong River watershed.
Key words: Jiuong River watershed ; nitrogen discharge; probahilidic risk assessment
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16



12

1 1 1
L a- 3
, ( )
(
: d) .
; ; : : BMPs )
as , : 250 x 10°
L 80% L L L
BMPs ) )
) ) b. BMPs
(1) .2 .(3). :
P(X nY = P(X) x P(Y) (2)
P(X Y) =P(X)+P(Y)-P(XnY (2 4.2
P(X Y 2=PX)+P(Y)+P(2-PXnNnY - 1. 1 ,
PIXNn2-P(YN2D+P(XNnYn2 (3 0 1,
4 7
4.1 ) 1
1
Table 1 Probabilitiesdf individud events assgned for the Jiulong River watershed ,bassfor cdculation and data ©ource
N
A 0.175 [12]
B 0.11 [12]
c 0.24 [12]
D 0.75 [12 3]
E 0.85 [12]
F 7d 0.60 [12]
G 0.03 [12]
H 1 / [12]
I 0.15 [14 —5]
J BMPs( ) 0.95 / [12]
K 0.60 / [12]
L >10% 1 / [13]
M >0.5% 1 / [13]
N <30% 0.58 [12]
0 0.06 [12]
P BMPs 0.85 [12]
1) 2002
1 (1) .(2 .3 , ‘ ,
" 0.363, BMPs, )

0.30, ,
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Table 2 Probahility of excess nitrogen discharge to Jiuong River during a rairfall event
BMPs
BMPs” 0.30 0.09 0.363
B1 D 0.75 -0.50 0.28 0.09 0.347 0.064
B2 E 0.85 -0.50 0.29 0.09 0.356 0.020
B3 F 0.60 -0.30 0.29 0.09 0.354 0.030
B4 H 1 -0.50 0.29 0.09 0.353 0.020
B5 I 0.15 -0.30 0.42 0.09 0.473
BMPs B6 J 0.95 -0.20 0.26 0.09 0.329 0.045
B7 K 0.6 -0 0.30 0.09 0.360 0.005
B8 P 0.85 -0.50 0.30 0.05 0.330 0.09%4
B9 B1+B2+B3 0.26 0.09 0.320
B10 B6 +B7 0.20 0.09 0.276
B11 B5 +B6 +B7 0.23 0.09 0.298
B2 B1+B2+B3+B4+B5+B6+B7+B8 0.17 0.05 0.213
B13 B1+B6 +B8 0.16 0.05 0.209
1) 2002
2 , BMPs 2, BMPs B8 (
. , BMPs ) ,B1( ) B6 (
0.75 0.50, ) 0.0%4 ,
0.30 0.28, 0.064 0.045, B13
0.363 0.347. 3 BMPs ,
BMPs , , , 0.30 0.16,
, 0.85 0.50, 0.09 0.05,
, 0.363 0. 209.
1 Bg ; 1
1 0' 30 ) ’
0.26, 0.363 0. 320. , ,
: : ( )
, 2002 P=0.15
P=0.30( B5, 2), BMPs ,
, 0. 110. )
) BMPs ,
( B11, 2) ,
, “ 4 3
? 0. 298, ,
18 %.
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